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Mr. Corder, Meteor Showers, 1870-79. 




|4|han ordinary richness. Many other similar examples of fairly 
Active streams will be found as observations increase, and it will 
l|be necessary to single these oat for special investigation. 

S'; Amongst the radiant points seen at Bristol during the last 
"£wo years* a few others (in addition to those already specified) 
have exhibited signs of importance, and the dates and positions 


of these were as follows :— 


5 


July 31—August 

332^5° 

14 

Lacertids. 

July 31—August 

12 + 7° 

16 


July 31—August 1 3 21 + 3 1 

10 

- ( Cygnids. 

August 21 -23 

319 + 30 

12 


August 1-2 

291 + 70 

14 

8 Draconids. 

July 26—August 1 28 + 36 

12 

1 Triangulids. 

September 14-25 

30+3 6 

16 

) 

July 25-26 

332+ 37 

11 


August 21-23 

46 + 47 

9 

a Perse'ids. 

September 14-25 

99-43 

15 

1 Lyncids. 

October 14-20 

95 + 46 

11 

) 

September 21 

31 + 19 

10 

Arietids. 

j September 14-25' 

f 76 + 32 

1 7 

1 Aurigids. 

l October 14-15 

i 77 + 57 

19 

) 

October 15 

106 + 23 

11 

G-emellids. 

October 4-20 

316+59 

17 

a Cephe'ids. 


In each case the radiant may be regarded as accurate. 

At the middle of September 1879 a shower was seen from 
a Auriga ;, and in July, September, October, and November many 
meteors have fallen from an exact centre 3° S. of a Cassiopeia?. 


Meteor Showers, 1870 1879. By Henry Corder, Esq. 

(Communicated by W. F. Denning, Esq.) 

The accompanying meteor radiant points have been culled 
from a list of about 230, chiefly observed between the years 1876- 
1879, the total number of meteors registered since 1870 being 
about 5,800, but of this time only the last three years have been 
made of much real use. 

In mapping the meteors, rou gh star ch arts copied from an 

* The results obtained up to the end of 1877 have already appeared in 
the Monthly Notices. See vol. xxxvi., pp. 283-89 ; vol. xxxvn., pp. 105-15 ; 
and vol. xxxviii., pp. 303-14. 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjoumals.org/ at Robertson Library University of prince Edward Island on July 11, 2015 







1880MNRAS .'.40. .131C 


132 Mr. Carder , Meteor Showers , 1870-79. xl. 3 

atlas have been used out of doors, and the tracks afterwards laid 
down on tracing paper over the star charts of the British 
Association. 

In observing the direction of a meteor’s path the eye uncon¬ 
sciously prolongs it backwards or forwards to some bright star, and 
it is therefore found that a ruler held up as near as possible parallel 
with the track, especially if a streak is left, is a great help in 
mapping. 

The time of watching has generally been from dark till 12 or 
1, but occasionally morning watches have been made. Meteors 
are then more numerous, and the swift streak-leaving class in 
the best position for observation. 

It has lately been found advisable to register all shooting stars 
in three classes:- 

Cla^s I. The swift streak-leaving meteors. 

Class 2. Slow meteors with trains. 

Class 3. Small, quick meteors, with short paths, occasionally streak-leaving. 

As types, may be selected :— 

Class 1. Perseids, Leonids, Lyrids, Orionids. 

Class 2. Andromedes, Taurids I. 

Class 3. Geminids. 

Out of this year’s total of 1,463 meteors (1879), the swift 
class took 43 per cent., the slow 17 per cent., and the remainder 
(40 per cent.) were of the small quick class. 

The difference in the classes is exemplified by the number of 
streaks and trains. 

Class 1. 63 streaks, o trains per cent. 

Class 2. 2 ,, 30 „ 

Class 3. 2 „ o „ 

The fireballs in either class may differ rather from the above. 
Swift streak-leaving fireballs may have a short train of sparks ; 
and occasionally slow-trained meteors, Taurids for instance, leave 
narrow streaks; but as a rule these divisions hold good, and it 
is rarely difficult to tell in which a meteor should be placed. 
In mapping also they are kept distinct to prevent the chance of 
adding swift meteors to a radiant of slow ones, or vice versa. 
Not unfrequently there are two radiants close together, and both 
active at about the same date. A good example was afforded in 
December 1877. The Geminids, of Class 3, were preceded by, and 
partly contemporaneous with, a shower of fine swift meteors, 
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o 1 

JClass 1. This latter radiant (Xo. 93 in the list) was extremely 
Swell defined when its long streak-leaving meteors were sifted 
§iut from the short insignificant ones radiating from a few 
“degrees north. 

As to eolonr in meteors, hardly enough have been seen 
yet to classify them sufficiently well to be of much interest. 

About 10 per cent, of all the shooting stars show a distinct 
colour, the most usual beinsr orange or red. The Taurids and 
other slow-moving meteors iff tun rarely to get warmed above a red 
heat; the large ones, or those going a long way, often turn from 
orange to bluish white like burning magnesium ; sometimes the 
change is very sudden and startling. 

Green is a tolerably common colour, especially in slow-moving 
fireballs about equal to Venus in lustre; they generally have a 
short train of red sparks. 

A purple or mauve tint, like that given by copper, is occa¬ 
sionally noticeable. 

The following notes have been made on some of the principal 
showers:— 

Lyrids .—Usually white; some pale yellow. A pale green fireball 
probably also belonged. 

Perseids. —Characterised by deep orange in meteors equal to 
Sirius or Jupiter ; in smaller 1st mags, yellow : in larger ones 
a pale green, the meteor suddenly bursting out into a flash 
like lightning, and leaving a reddish streak. About 20 per 
cent, show colour. 

Orionids .—Xot 10 per cent, coloured. First mags, are very rare, 
and are yellow. The rest white. 

Leonids. —Streaks green, meteors yellow; but very few have been 
seen by the writer. 

Andromedes.—A. large number orange ; also seldom observed. 

Taurids .—Over 20 per cent, coloured, usually orange and red, 
but 1st mags, pale yellow-green, with faint red streaks. 

Geminids .—Only 5 per cent, coloured. First mags, rare, generally 
primrose or white, but the larger ones emerald. One in 1879, 
deep orange red, was possibly a Geminid. 

t Geminorum .—The shower mentioned above as being almost con¬ 
temporaneous with the Geminids. Two large meteors in 1877 
were purple-mauve in colour. 

Writtle, near Chelmsford , 

1879, December . 
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List of Radiant Points of Meteors observed in 1876-9 by H. Corder, Writtle , Essex. 

Class 1 = swift, streak-leaving meteors. 

Class 2 = slow, trained meteors. 

Class 3 = commonplace, short meteors, which rarely have streaks. 


o 


*34 


Mr. Corder , Meteor Showers, 1870 - 79 . 


XL. 3 , 


«« vo 

O w 

o 

£ 


CO O 00 O 00 coo O 

M M M M M M 


vO O 


U 


fON t-i et 1 -* ro n M m co co co co co co et w 


00 


bB 

fl 

'5 

'o 

ft* 

fl 


<£ 

I 


fl 

fl 

© 

ft 

g 

g 


fl 

© 

© 

w 

&* ’S 
1 SP 

PI fl 

O 
d 


fl 

o 

© 

+3 


<j ft 


>■ 

fl 

to 

PJ 

o 


© 

ft 

© 

© 

fl 

ft 

H 


.s 

a' 


pi 

o 

ft 

ft 

CO 


fl 

6X5 M 

3 fl 

Pi M 


© 

a 

ft 

© 

.3 a 

e if 
" I 

CO 

bC 
G 
o 


£ 

o 


a 

o 


© 
bC 
fl © 

£ -I 

O ft 


ft 

© 

fl 

<w 

ft 


s 

l> 


fl 

© 

fl 

© 


O S3 
ft o 
ft 


d 

ft 

*3 S 

fl eg 

-a a 

ft ^ 


Pi 

o 

© 

■© 

a 

I 

ft 


a 

m 


ft 

ft 

00 


ft 

© 

P 

fl 

• rH 

-*-3 

fl 

8 

be 

a 

o 

Hi 


£ 


PI 

Q 


f§ 


CO 

fl fl 

be © 

p £ 

p © 

<j Ph 


5 


* 

ft 

*a 

I 


§ * s 

•23 0 0 

ft .s .3 

^ ft a 


2 ^ ft fl 

111! 
- p ft 


fl 

fl 


rfl § 


to 


to 


xn 

fl 

fl 

fl 

fl 

8 

2 

fl 

© 

ft 

■§ 

© 

ft 

n 

fl 

© 

O 

§3 

P 

a 

GQ 

© 

U 2 

\s> 

<5 


& 


«U 


co 

ft 

vo 

CO 

CO 

VO 

AO 

w 

ft 

ct 

VO 

VO 

ct 

ft 

co 

O 

vo 

VO 

n 

vo 

N 

11 

H 

vo 

vo 

CO 

w 

M 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

+ 

o 

+ 

| 

1 

N 

VO 

o 

o 

00 

N 

VO 

00 

CH 

o 

ft 

N 

CO 

o 

0 

o 

ft 

vo 

CO 



ft 

vo 

ft 

VO 

00 

ft 

CO 

CO 

8 

SH 

00 

H-l 



>—1 


►-4 

M 



ct 

ct 

ct 

C* 

N 



M 



s 8 

A 


3 


fl 

fl 

ft 


fl 

fl 

ft 


, I 
« § s« 

Q H- Hs fn 


Pi 

ft 
- <J 
* I ft 

i* S 

ft s 


•fl 

ft 


ft 

© 


S fl 
£ 


5 ‘S 


© 

£ 


N co ft 10 vo ft oo Cv O '-i M tc i- in o 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjoumals.org/ at Robertson Library University of prince Edward Island on July 11, 2015 




|Q| 
loo i 


I^tan* 1880. Mr. Corder, Meteor Showers, 1870-79. 

■o 1 

1 -vT I 

X VO O ^ N ^ « C X ^ M 

igj vr> W - - cv. 


r 35 


1S1 

,S| 


0 M CO N rf- rj- wo 

Tf PH PH 


PH . W P# g CO PH PH N C3 


- C3 -h 


H fO- to w N H 


T 3 

© 

£ 

© 

to 

■g 

'S 

w 


& 

sS 


S-t 

O 

<0 

© 

a 

bn 

a 

o 


Tf 

d 

d 

d 

8 

bn 

d- 

o 


© 

fs 

. 13 

>> ^ 


o3 


X 

© d 
d O 

© 


SP 

a 

rd 

©2 

rj* 

la 


0 £ 


•a 

© 

pi 

1? 

cd 


o 

© 

©-> 

© 

B 

bn 

o 

o 

p—t 

© 

d 

p 


© 

p© 


x 


d to 

d d 
d bn 

d«1 


d 

o 


to 

o 

ft 


o 

■C0 


d‘ 

© 

* 

o 

CO 

V. 

© 

a 

55 

-d 

osition, 

s seen ii 

£ 

©2 

fo 

r—H 
«■ 

d 

© 

© 

03 

Sh 

II 


o 

a 

o3 

© 

d 

© 

r-5. 

DC 

ft 

© 

a 

! 

■§' 

ft 

2 ■ s 
*n 

X 

Fh 

o 

© 

©3 

m 

8 

© 

to 

© 

X 

_ 

to 

o3 

• #. 

© 

a 

© 

a 

©3 

© 

d 

>■> 

©3 

d 

o 

© 

© 

©i 

© 

02 

•d 

© 

d 

d 

© 

© 

d 

S' 

s 

rP 

© 

© 

X 

©2 

x 

£ 

o 

’"d 

r cd 

© 

& 

o 

’x 

to 

O 

P 

© 

> 

£ 

a 

< 

-d 

X 

© 

d 

o 

ft 

1 

EH 

© 

d 

• pH 

P 


d 

c3 

'S 

d 


C? O' 


to 

Td 

I 


& 


s3 

a 

o 

O 


- m 

t 3 

.a cj 

d ©3 

a ^ 

a. bn 
Cf d jr 1 
<1 m > 


§D 


u 

P 


a 

d 

p 

c3 

Q 


o 

.s ^ 

^ ii 

I ••§ i-.o 

Pi CC 

!=§'•&§ 

Q O Q 


J£ % 

7B *.g 

to T5 
08 © 

bn © 
© e6 


e8 

nd 

© 


ou © - v ’ td 

rd a * s 

!d o ^ -d 

rd d ’d s 

d ^ S, 3 

w .« o 1 fl ^ & 

P P < <1 q 4 <1 


T-O 

HH 

vO 


o 

VO 

O 


oc 

vo 

VO 

CO 

VO 

Tb 


o 

ct 

00 

00 

O 

vo 

to 

VO 

ct 

CO 


C3 


C3 



vo 



vo 


VO 

vo 

PH 

'tb 


rb 

VO 

H-8 

+ 

+ 

+ 

+ 

+ 

1 

4- 

+ 

1 

4- 

+ 

+ 

+ 

1 

+ 

+ 

+ 

-r 

+ 

+ 

+ 

I 

VO 

ct 

VO 


o 

rh 

O 



CO 

C', 

O 

O 

O 

ON 

O 

co 

Ct 

o 

O 

vo 

b© 

r#* 

M 

!>. 


cv 

co 

o 


N 


Ov 

rb 

N 

VO 

PH 

Ct 

CO 

CO 

O 


On 

CO 

Ct 

CO 

Ct 

PH 


CO 

CO 

C4 

M 

ct 

PH 

M 

CO 

Ct 



CO 

CO 

CO 


Ct 

CO 


00 



r—i 

*C 

ft 

P" ~1 

ft 

c 

r—i 
* r*H 

ft 


to 

c 3 

.. 


© 

c 

d 



• ^ 


<1 





C-3 

OO Cn 

o 


Cl 

CO 

Hb 

vo 

vo 

X-. 

00 

PH pH 

w 

ct 


«N 


CJ 

M 

CJ, 

M 


on 

N 


SD 

d 

<1 


& 


O ^ ct 

co co co 




d 

SC 

d 

<3 


- 

d 

t-S 


fO rh 10 to b** OC 

co co co co co CO 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjoumals.org/ at Robertson Library University of prince Edward Island on July 11, 2015 


o 


136 


—» 




O 

On 


Mr. Corder , Meteor Shoivers, 1870-79. XL< ^ 


CO N N N OS H 


'O M ct 

'T ft i-i 


rf 

co 


O O \0 . vo O On 

MM VH 


t-t M co co >=h ro m _ 


co ct M 


i-+ , CO 


c 3 

a 

,2 

Ph 


o 

© 





a 

a 

© 


60 

* 4 -> 

CO 

all of 

60 

a 

o 3 

a 

xn 

© 

xn 



?—i 

a 1 

© 

P~ 

© 


33 

© 

4 J 

© 

© 

.a 

o 

CG 

a 

© 



4-5 

a 



a 

o 

*53 

a 

© 

Ph 

© 



rO 

a 

c 

© 

© 

© 



4 -> 

w 

a 

© 

© 

H-> 

o- 

a 

a 

4-3 



na 

o" 

CO 

a 

.2 



O 

Ph 

H -3 

co 

a 

© 

© 

a 

60 

© 

.a 

-a 

© 

a 



O 

r-. 

■b 

o 

*43 

"S- 

© 

fH 

4-i 

CO 

If 


r—H 

© 

g 

© 

© - 
a ?« 
©3 1* 
© w 
co ,- a 

UJ 

© 

=2 

O 


S 

to 

Tb 

© 

< 


33 

"a 

13 

Ph 

CB 

a 

O 

© 

,-Q 

GO 

a 

.2 

*-+3 

a 

© 

^ CG 

a 
' O 

© 

-a 

© 

3 

n3 

a 

o 

..a 1 
* 43 ' 

CO , 

^a 

H-i 

o 

■a 

a 

© 

years. 

i 

© 

a 

s .a 

^ b" 
r>. a 

' K® 
OO ■ 


.© 

a 


If 

c 3 


o 3 

a 


o 

r6 




in 

£ 

o 

p—♦ 

GO 


M 

o 

*3 

cr* 


a 

OQ 


vo 

+ 

o 

O 

co 


<! 


0 S 

J>HrP 

a a 
a 


o bjD 
£ § 
.s ® 

a fcT 

® o 

^ r—H 

GQ 02 


a © 

•r-». a 

a « 

© _g 

aa Ph 


<1 


s 

a 


o,' 


CQ 

I r*4 
© 

CO 

a 

© ■ 

.. rH , 

*03 

c3 

- 60- 

co 

O 

0) 

GO 

Ph 

qy 

GO 

a 

© 

Ph - *■ 

© 

*- © 
Ph 

CO 

a 

Ph. 

Ph 

o 


O 



Tj 

a .3 


a 

60 

© 


fO 

*o 


Ph <1 Ph 


S 

a co 
6fi a 
a © 


a 

'a 

H 


E 

I 

Eh 


a 

.If 

"a 

a 

<1 


a 


0 

fa 

c 


a 

O 


Dec, 

0 

vo 

to 

M 

to 

to 

vo 

OO 

to 

to 

to 

On 

vo 

M 

M 

M 

00 

H- 

4 


o 

H- 

M o 

rh 

o 

to 

oo 

HH 

^b 

co 

O 

co 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


+ 

I + 

+ 

+ 

+ 

+ 

<3° 

t4 

5 

ON 

CO 

o 

CO 

CO 

00 

ON 

M 

to 

CO 

CO 

O 

<N 

CO 

co 

M 

M 

VO 

CO 

to 

CO 

M 

CO 

co 

to 

co 

CO o 

CO 

to 

H- 

M 

M 

ON 

O 

OO 


o 

to 


o 

10 

+ 

to 


1 

fi 


xn 

a 

bp 


•*3 © 

£ ^ 

<1 " 

1 03 

iv 1 Si 


a 




as 

a 

© 


to 

a 


fa 

© 

OD 


a 

to 

a 




Ph 

© 

m 


& 


On O <-h 
W H- h- 


2- S2 3 -t2 <*> on c 


M to rb to vo 00 
to to to VO to to to 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjoumals.org/ at Robertson Library University of prince Edward Island on July 11, 2015 







^an. 1880. Mr. Oorder , Meteor Showers, 1870-79. 


lit". !>. rj- to vo N *-> Cs to co O 

I MW M hh 


o 

o 


*37 


N 00 M 


O 


eow to to w to to ~ 


rj to to 


CO M ■ M M 


05 

M 

cS 

© 

£ 


5 ^ 

o .- 
£ a 


Os 

*■0 


J 


S 

© 

->-> 

© 




05 


a § 

J -4 © 

© +? 

<9 s 


§ 3 

m 


3 


Is 

l 


B 

8 


a 

K 


00 

o 


-o 

© 


fl 

Pi 

o 

© 

a 

& 

1 


© 

a SC 


© 0=; 

s r 

SS 

© +=> 


a 

Ph Ph Eh 


a 

P 

a 

I 


«2 

T3 


rH ^ CD r#v 

■g ‘8 g -3 

g .S © a 
§ PM Ph 'S 
hi fr CQ. P-| 


8 
'S 
8 

ce © :a 3 S 

en o bo “ ^2 


r P a 


© 

Ph 


P © 

<1 Ph 


c 

&JD <j 


£ 

p 


.3 © .s 
Ph P' Ph 


a 

o 

'v? a 

a ^ 

p a 
p © 
^ CP 


1 

ad a 

Ed •"§ 

S § 
•a -a 
h o 


o 

pi 

a 

© 


© 

p 


c^ o 

ft &, 



P 0 m to torhiovo is 00 CsO w tt ^ 4 \a ia o\(®i 

iOv©vOs©vovovovo^io 


K 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjoumals.org/ at Robertson Library University of prince Edward Island on July 11, 2015 





1138 


Mr. Gorder, Meteor Showers , 1870 — 79 - 


XL. 3, 


>0 O © nj- nb co nb Ta-> o o o 2 

i_i >_ m to CO i-< On CO CO co 01 o 01 


M ,-, w CO CO tO CO w 01 

cS 

6 


w Cl w CO HI CO 01 


43 a 


a- 

© 

Ph 


o 

p 


os 

w 

£V. 

OS 

PI 

N 

w 

p 

o 

© 

o 


g s 

£ 'g 

* i 

9 <* 

5 C 

a -g 
.. o 


£ 


© 

> 


p 

o 

£ 

© 

• 1—1 

rP 

o 


as 

rs 

'u 

0 

o3 

H 

<0 

0 


OS 

CD 

£ 

.3 

‘43 

c 

8 

&D 


tJ 

03 

-Jl 

c3 


feJD 

P 

• rH 

'S 

8 

Pi 

ft 

1 

© 


as 

O 


8 £ 
o g 
pH & 


2 

o 


£ 

o 


ON 

00 


:P 


:: n 

S’ f 


© 

U r> 
© i-r1 
4-3 Pi 
fl © 
■S ft 

-g 

ft 


p 

O 


o 

ft 




1 

S3 

p 


fe ft 
.0 O 


m 

£ o 

3 ft 


ft 

«8 

P 

o 


© 

I 


nb 

ON 


ft 

I 


& € 


OS 

& 


02 

o 


00 

I 

© 

.s 

s 


02 

■a 

© 

43 




S' 

s 

530 


03 

ft 


P 

O 

8 

i 5 

Hi 


i 

& 

o 

p 

o 

• r—i 

’I 

£ 


a 

B 

o 

p 

1 


o 

p 









<o 

© 


co 

• r—f 

P 

o 

02 

P 

© 


CO 

p 


*a 

to 

02 

nS 

a 

o 

as. 

© 

o 

o 

03 

P 

’a 

XI 

ft 

'<& 

P 

c 3 

EH 

© 

© 

02 

© 

*54 

a 

p 

1 

’p 

O 

© 

3 

p 

H- 3 

m 

£ 

f-t 

P 

© 

© 

«K 

Ph 

<1 

o 

EH 

P 

<1 

P 

s 



as 

eg 

‘3 

• rH 

a 

© 

o 


CO 

HS 

rH 

§ 

EH 


n 

cd 


Os 

nb 

co 

rb 

NO 

TO 

H-t 

E>. 

nb 

co 
1—1 


© 

01 

TO 

M 

nb 

& 

00 

VO 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

N 

VO 

VO 

CO 

vo 

t-t 


ON 

00 

CO 

2. 

vr> 

O 

M 

ON 

o 

CO 

nb 

nb 

H* 

vo 

VO 

H" 

w 

N 

nr 

w 

o 

01 


01 CO 01 

+ + + 

m co go 

o o x>» 



Ol 

> 


01 

o 

01 

1 

ON 

1 



•4X 

o 


•v a 

O 


•* o 


© 

ci 


o 


. CO 
© *-1 

■8 3 

ON -< 


o 

~ © 
- p 


© M M CO" rh 10 v£) co . On 

£q GO OO GO 500000 00 00 00 


m N cO H- ^ 

ON On On ON On. 


Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjoumals.org/ at Robertson Library University of prince Edward Island on July 11, 2015 



